ABSTRACT: We show that the energy averaged entropy localization length for the eigenstates of the Ce atom is well approximated by the prediction of the Wigner ensemble.
In Ref. 1 , predictions of the Wigner ensemble 2 of banded random matrices are compared with the results obtained in a model of the Ce atom. In particular, it is shown that, in the basis of the single electron orbitals arranged in increasing order of the corresponding energies, the eigenstates of Ce are localized (see Fig. 12 of Ref. 1) . This nding, although in agreement with recent predictions, 3;4;5;6;7;8 contradicts the widely accepted expectation that the eigenstates of time-independent strongly chaotic systems are generically extended 9 and therefore, it is important.
On the quantitative side, the comparison between the average shape of the Wigner ensemble squared eingenvectors, < jv ij j 2 >= w(i j), and the eigenstates of Ce leads to some agreement the extent of which is however unclear (see Since the values of x and y for the Ce atom are much larger than the largest ones considered in Ref. 6 , the inaccuracy in the predicted value of L W is not surprising. As fas as the spacings distribution, P (s), is concerned the prediction of the Wigner ensemble is that it should follow the Wigner distribution (see Fig. 4 of Ref. 6 ). This is indeed observed in the Ce atom (see Fig. 2 of Ref. 1) and in all the other strongly chaotic models studied up to now. It is presently not clear however, whether or not strongly chaotic systems can have values of x and y for which the P (s) of the corresponding Wigner ensemble deviates from the Wigner distribution. 7 Finally, we suggest that a simpler model than the Ce atom should be studied in order to verify the predictions of the Wigner ensemble. In particular, the classical dynamics for such model should be studied to make sure that it is fully chaotic.
